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Introduction 
   A study of rice cultivation in Japan is of geographical interest not only because 
rice is the main stable food in Japan, but also for the following  reasons: (1) rice is 
a tropical and subtropical plant, yet it is successfully cultivated in Japan's 
temperate  climates; (2) this success has enabled Japan to change from a rice 
deficient country to one of rice surplus in recent years. 
   The objective of this paper is to present he changing features in rice cultiva-
tion and to analyse some of the major problems involved thereof. 
Rice production in a world setting 
   In 1968 Japan ranked 4th,after People's China, India and Pakistan, among 18 
major rice producing countries, with a total production of 18,765,000 tons of 
unhulled rice or 63% above the 1934-38 average. But this relative position in 
total production only  partially reveals the significance of Japan as a rice-producer. 
Its full importance is at once realised as yield per hectare is considered among the 
principal producers (Table 1).
     Table 1 Rice Yield (tons/hectare) by Countries, 1967 
(Rice in this paper refers to unpolished rice, unless otherwise stated)
Spain   
Japan   
Italy   
U.S  A  
United Arab Republic 
Taiwan   
Korea   
People's China  
South Vietnam   
 Source: Nippon,
 6.10 
 . 5.75 
 5.18 
 5.10 
 . 4.99 
 4.02 
 3.91  
. 2.70  
. 2.04
Indonesia   
North Vietnam 
Thailand   
Pakistan   
Burma   
Brazil   
India  
Philippines   
)an,  1970, p. 219
1.85 
1.84 
1.71 
1.68 
1.61 
1.58 
1.55 
1.38
 urce: i pon, A Charted Survey of Japan, 970,. 19 
   In terms of yield per hectare Japan was second in the world (1967). Its yield 
was more than thrice that of Indonesia, Thailand, Pakistan, Burma, India and the 
Philippines where the temperature conditions are far more favourable and the 
growing seasons longer. This shows, through scientific methods and better farm 
management, a higher yield can be obtained espite adverse climatic conditions.
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Rice production in Japan 
   In Japan paddyfields form a major ingredient of the agricultural andscape. 
In fact rice occupied 57.8% of the total cultivated land (1965 Agriculture Census). 
Of a total of 46 prefectures only 17 have figures below the national average (Table 
2). 
       Table 2 Acreage of total cultivated land and paddy fields by prefectures 
                          (1965 Agriculture Census)
All Japan 
Hokkaido 
Aomori 
Iwate 
Miyagi 
Akita 
Yamagata 
Fukushima 
Ibaraki 
Tochigi 
Gumma 
Saitama 
Chiba 
Tokyo 
Kanagawa 
Niigata 
Toyama 
Ishikawa 
Fukui 
Yamanashi 
Nagano 
 Gifu 
Shizuoka 
Aichi
  (a) 
 Total 
cultivated 
  land
hectares 
 5,  091,  221 
 806, 214 
 137,  347 
 146,  039 
 140,7% 
 136,  857 
 132, 277 
 177, 097 
 205, 106 
 138, 973 
 105, 584 
 134, 876 
 166,  707 
  24, 486 
  43, 857 
 215, 570 
 75, 338 
  59, 151 
 49,  463 
 43, 118 
 151, 918 
 82, 328 
 103, 565 
 122, 816
 (b) 
Paddy 
fields
 hectares 
 2,  942, 878 
 225,545 
  72,134 
  76, 284 
 106, 756 
 109,539 
 96,873 
 102, 630 
 93,  609 
  85,  045 
  36, 484 
 69,  492 
  96, 644 
 5,  003 
  14,251 
 177,  903 
  70,645 
  49,510 
 44,  421 
 15,  978 
 75,  249 
  59, 961 
 48,  414 
 78,  640
percent 
 b/a
 96 
 57.  8 
 28.  0 
 52.  5 
 52.  5 
 75.8 
 80.  0
 73.  2 
 58.  0 
 45.6 
 61.2 
 34.6 
 51.  5
 58.0 
 20.4 
 32.  5 
 82.  5 
 93.8 
 83.7 
 89.  8
37. 1 
 49.  5 
 72.8 
 46.7 
 64.0
Mie 
Shiga 
Kyoto 
Osaka 
Hyogo 
Nara 
 Wakayama 
Tottori 
Shimane 
Okayama 
Hiroshima 
Yamaguchi 
 To  kushima 
Kagawa 
Ehime 
Kochi 
Fukuoka 
Saga 
Nagasaki 
Kumamoto 
Oita 
Miyazaki 
Kagoshima
  (a) 
 Total 
cultivated 
  land
 86,  073 
65, 199 
 43,  531 
29, 522 
 101,  468 
 30,  787 
38, 866 
45, 309 
64, 539 
 105,  774 
91, 219 
75, 090 
45, 689 
 45,  932 
 75,  091 
44, 855 
116, 890 
64, 530 
72, 885 
132, 427 
78, 997 
85, 411 
151, 656
(b) 
Paddy 
fields
63, 232 
59, 932 
34, 449 
25, 200 
 90,  304 
24, 527 
 22.302 
30, 862 
 48,  901 
79, 604 
65, 702 
 61,  001 
28, 049 
34, 438 
38, 049 
30, 521 
 93,  729 
49, 297 
29, 496 
72, 195 
51, 460 
43, 630 
54, 988
percent 
 b/a
 73.  5 
 91.  9 
79. 1 
 85.3 
 89.  0
 79.7 
 57.4 
 68.1 
 75.  8 
 75.  3 
 72.0 
 81.2 
 61.4 
 75.0 
 50.  7 
 68.0 
 80.  2 
 76.  4 
40. 5 
 54.  5 
65. 1 
51. 1 
 36.  3
 Source:  Japan Statistical Yearbook 1969, p. 106 
   As indicated in tables 3 and 4 wide regional differences, both in terms of 
production and yield, exist. This is because in some areas rice, protected by 
the present government policy, fits well into a one-cropping system stipulated by 
nature, e.g. Tohoku and Hokkaido. In others topography and specialization in 
certain tree crops such as peaches and grapes in Yamanashi, mikan and tea in 
Shizuoka have forced rice into a relatively minor position. 
   It can be seen at once that Tohoku leads the nation both in total production 
and in yield per unit area.
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   Table 3 Rice Production (%) by Regions
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Hokkaido 
Tohoku 
Kanto 
Hokuriku 
Tosan 
Tokai 
Kinki 
Chugoku 
Shikoku 
Kyushu 
Japan
1940
 3.  2 
 17.  4 
 14.  1 
 13.7 
 3.5 
 10.  1 
 10.8 
10. 1 
 4.6 
 12.5 
 100.0
1950
 4.  9 
 18. 9 
 14. 6 
 11. 2 
 5.4 
 7.  3 
 9.4 
 9.7 
 4.0 
 14.  6 
 100.0
1960
 6.  1 
 21.  2 
 14.  9 
12. 1 
 5.3 
 6.3 
 8.6 
 8. 4 
 4.2 
 12.9 
 100.0
1965
 6.  2 
 23.  1 
 13.  9 
 12.  9 
 3.3 
 7.0 
 7.0 
 8.4 
 4.0 
 14.2 
 100.0
1968
 8.  5 
 23.  2 
 13.  7 
 12.  8 
 3.2 
 7. 1 
 7.1 
 8.  3
 3.6 
 12.5 
 100.0
1969
 6.  7 
 23.  8 
 13.  4 
 12.  0 
 3.  1 
 7. 1 
 7. 3 
 9.0 
 4.  1 
 13.5 
 100.  0
Source: Nippon, A Charted Survey of Japan, 1970, p. 218 
      Table 4 Rice Yield (tons/hectare) for prefectures with higher than 
          national average, 1968 (Use the same unit as in Table 1.)
1 Yamagata 5.69 7 Toyama 5.03 13 Iwate 
2  Akita 5.43 8 Saga 4.98 14 Shiga 
3 Nagano 5.35 9 Fukui 4.95 15 Fukuoka 
4 Aomori 5.20 10  Fukushima 4.85 16 Kumamoto 
5 Niigata 5.18  11 Hokkaido 4.74 
6 Ishikawa 5.12 12  Miyagi 4.74 
 Source: Japan Statistical Yearbook 1969, p.  118
4.71 
4.69 
4.60 
4.57
   From 1958 to 1968 the total cultivated land in Japan has decreased by 167,000 
hectares. But paddy fields increased by 14,000 hectares in the same period. 
It is true that near industrial and urban areas, increasing demands for industrial 
and urban usage have caused the disappearance of some or all paddy fields in those 
areas. On the other hand, however, more and more land has been developed from 
wasteland or changed from ordinary fields into paddy fields, resulting in a net gain 
in paddy acreage (Table 5). This deviation from the general trend is, therefore, of 
interest. 
   Rice production in Japan reached an all time high record in 1967, with a total 
production of 14,453,000 tons. Harvest for 1968 and 1969 were also good with 
14,449,000 tons and  14,003,000 tons respectively, turning Japan from a formerly 
rice deficient country into a rice surplus country. This surplus is the result of 
many factors of which the more important ones  are: government policy, land reform 
and consolidation, mechanization, intensive application of fertilizers, the adop-
tion of new varieties which will not be affected by low summer temperatures, and 
decreasing capita consumption. In 1968 the yearly capita consumption was 100.1 
kg, as compared with 115.0 kg in 1960. 
   Ever since the end of the last war, Japanese government has been buying rice
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Table 5 Changing acreages in total cultivated land, paddy and ordinary fields
year
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968
Total cultivated 
     land
6, 064 
6, 073 
 6,  071 
6, 086 
 6,  081 
6, 060 
 6,  042 
6, 004 
 5,  996 
 5,  938 
5, 897
Paddy Fields
Increase Decrease
Ordinary Fields
Increase Decrease
 12.  5 
 25. 4 
 29.8 
 20.0 
 15.  6 
 17.6 
 16.2 
 22.9 
 25.0 
 45.8 
 47.8
 7.62 
 16.0 
 17.5 
 19.7 
 18.  4
19. 1 
 22.7 
 25.5 
 22.0 
 28.7 
 28.9
 18.7 
 16.8 
 19.0 
 21.  2 
 20.2 
 22.7 
 28.4 
 31.0 
 34.4 
 37.9 
 38.7
 18.6 
 30.3 
 36.4 
 30.2 
 25.  6
 43.6 
 20.5 
 64.8 
 44.7 
 90.  2
 83.2
 Source  : compiled from Japan Statistical Yearbook, 1969 p. 104-105 
Increase is caused by reclamation of wasteland, restoration of old fields and changes 
into paddy from ordinary fields or vice versa. Decrease is caused by natural 
disasters, man-made damages and changes from paddy to ordinary fields or vice 
versa. 
 Unit: thousands of hectares
 at a high price from the rice  farmers and selling it at moderate prices to the 
 consumers1). It is this policy that provides, in post-war years, the main 
 economic incentive which makes this surplus in production possible. All other 
 factors are necessary means for the materialization of increasing production. 
 But it is the farmer who makes the choice, which at present is strongly influenced 
 by government policy.
Related problems in rice production 
   According to the nature of problems two  major categories can be  recognised: 
(a) environmental (b) socio-economical. The chief environmental problems are 
low summer temperatures and typhoons and solutions to these problems have, to a 
great extent, been found. Socio-economic problems become eminent after a 
surplus condition in rice production was achieved. These are far more 
complicated and no satisfactory solutions are yet in sight. 
(a) Environmental. Admittedly, rice, like all plants, is subject to attacks by 
plant diseases and pests. But their activities are limited in area and they can be 
brought under control. On the other hand, climatic hazards occur frequently, 
  1) In 1966 the Japanese government bought in rice  (1-4 grades) at an average price of 
      17,877 yen per 150 kg. Consumer's price was 1st grade polished rice 1215 yen per 
      10kg., 2nd grade 1175 yen per 10 kg., 3rd grade 970 yen per 10 kg.  Source  : 
     Annals of Current Affairs, 1967, p. 96
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affect huge areas and cannot be controlled. 
    The commonest climatic hazard to affect Tohoku and Hokkaido is low summer 
temperature. The damage done to rice cultivation in Hokkaido is specially severe 
as reflected by crop failures in 1965 and 1964 (Fukui, H. 1965). 
    The effects of  cool summer damage on rice duringits stages of growth is 
presented in table 6. It can be seen that the critical period is from June to 
September when the rice plant starts to split and grows to maturity. Fukui 
has shown that for Hokkaido, the standard yield begins to decrease rapidly if 
the integrated values of the mean monthly maximum air temperatures in June, 
July and August drop below 72°C (Fukui, H. 1965). 
    Yet through the introduction of new varieties adapted to low temperature 
conditions uch as Rikuu 132, Fujisaka 5 and Sasashigure, rice farmers in Tohoku 
are no longer in fear of crop failure due to cool summers. In the case of 
Hokkaido, though the critical accumulated temperature remains at about 72°C, 
the yields in most districts have been doubled compared with those obtained some 
30 years ago (Fukui, H. 1965). 
    In south and southwestern Japan, i.e. areas roughly south of latitude 35°N. 
or south of the line joining the cities of Tottori, Gifu and Chiba, typhoons 
accompanied by flooding cause widespread amage to life, property and crops each 
year. With reference to rice cultivation a typhoon can cause the following  damage: 
(1) damage due to high wind speed; (2) "white ear blight"; (3) salt damage, and 
(4) serious flooding. 
Damage due to high wind speed — According to the findings of the Central Mete-
orological Station serious damage will result when a typhoon occurs between 
August 21-31 i.e. 5-10 days after ear formation. The critical wind speed limit has 
been found to be 17-18 meter/sec. beyond which the area damage rate will 
increase rapidly. With a wind speed over 20  meter/sec. yield is also greatly 
affected (Fig. I). 
"White ear blight" White ear blight is caused by excessive vaporation process 
in a dry wind which can cause the ear in a rice field to turn white overnight. 
Shizuoka prefecture xperienced very dry north winds from the mountains after 
the passage of typhoon  Ione (Sept. 16. 1947). On the following day the weather 
was clear with strong insolation and low humidity. As a result wide spread "white 
ear blight" occurred. This is also known to have taken place in Shizuoka 
prefecture during typhoon Katherine. 
Salt damage  — This is caused by the deposition of salt grains of size about 25 
microns on plants and crops destroying the cells and tissues. During a typhoon 
sprays from rough seas can be carried by strong winds far inland. According to 
observations in Kobe, during a typhoon with a 15 meter/sec. wind, the salt content
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1 Relation between wind speed and damage on rice
in one cubic meter of air is 2.6 mg. or 650,000 particles of salt grains 25 microns in 
size. It has been reported that in Kanagawa prefecture salt damage from typhoon 
Kittie (1948) was considerable— Within a distance of 10 to 15 km. from Sagami 
Bay,  80-100% of the leaves of beech trees had been found to have withered. The 
percentage was 50-80 at a distance of 20-30 km (Okuta, M. 1956)2). 
Flooding — Heavy rains during typhoons always result in serious flooding of low 
lying areas. For instance in a typhoon (July, 1941) Chiba prefecture had 300 to 
400 mm. of rain and about 7600 hectares of paddy fields were under water. It 
appears at first instance that no serious damage could be done to the crop, since 
rice is used to flooding during part of its life cycle. However, while rice can be 
submerged under clear water for two weeks without much damage, the situation is 
entirely different when the water is muddy. It has been found that rice gets 
rotten easily under turbid water. Furthermore, mud particles deposited on the 
 leaves of rice plants can cause serious structural damage (Terada, K.  1949)3). 
               Damaged areaReduced  yield  X 100    2) Area damage  rate—  x 100 Yield damage rate-- 
                planted areaay. yield for 1947-50 
  3) Flooding can also be caused by a rapid melting of snow in spring or excessive rains 
      during Bai-u season. The effects on crops would be the same whatever the originof 
      flood may be. The difference between one flood and another is a matter of magnitude.
Table
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6 Effects of cool summer damage on rice during its stagesof growth
25
Stages of growth Time of year
 1. Seeding 
2. Germination 
3. Transplanting 
4. Stem splitting 
5. Ear formation 
  Flowering 
6. Maturity
a. 
b. 
 c. 
a. 
b. 
 c. 
a. 
b. 
 c.
April 21-30 
May 1-30 
June 1-10 
June 10-30 
July 1-10 
July 11-20 
July 21-31 
Aug. 1-10 
Aug. 11-20 
Aug.  21-31 
Sept. 1-10 
Sept. 11-30
Effects of low summer temperatures
Nil 
Nil 
Nil 
Fewer stems result, delays in ear formation, 
if temp. 12-13° last for a few days or long 
period of temp. below 17°C. 
Damage of cells and internal organs of rice 
plant, failure in ear formation or fewer 
grains in the ear or grains with abnormal 
sizes. No flowering in some fields 
Low insolation, a phenomenon accompany-
ing cool summers, affects photosyntheses 
and hence the amount of carbohydrates 
in the grains
     a,b,c are sub-stage of growth. 
Besides, flooding will result in the loss of soil fertility, destruction of irrigation 
and drainage systems and paddy fields being covered by coarse debris unsuitable 
for farming purposes. Occasionally, it takes a long time for the stagnant water to 
drain away. Hence, planting of a winter crop is delayed. In terms of damage 
and the extent of area affected, typhoon and flooding can easily become the number 
one natural disaster in agriculture. 
   There are three main ways to mitigate crop damage by strong  winds: (1) by 
setting up wind-breaks or by using a net to prevent he rice plants from excessive 
shaking; (2) by choosing wind resistant varieties or varieties that will ripen before 
the arrival of the main typhoon season; (3) by using suitable fertilizers o that rice 
plants will not grow too tall and therefore xpose themselves to the full force of the 
winds. 
   Wind-breaks can be in the form of a wall or lines of trees. The main purpose 
of these structures is to reduce the wind speed on the lee-ward side. It has been 
found that by choosing suitable locations the wind speed can be reduced to half 
of the original strength4). The use of a net by itself cannot reduce wind speed. 
But it can hold down the stems and thus preventing them from excessive vibra-
tion which causes the grains from the ears to fall off. This method can reduce 
the fall-off rate by as much as  30-40%5). 
   Plants with long, thin stems can be blown over easily. Hence, if short, stout 
varieties are used, loss due to strong winds would also be minimized. Similarly, 
rice farmers can avoid the full attacks  of typhoons by choosing either varieties 
  4) Agricultural Meteorology Handbook,  1961, p. 385 
  5) Ibid. p. 383
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which will ripen before the typhoon season or varieties which will flower after 
the typhoon season. 
   It has been found that over application of nitrogen fertilizers can lead to 
excessive vertical growth. On the other hand, application of potassium fertilizers 
can suppress this trend and hence strengthens the  stems6). 
    It seems no effective measures have been foundto deal with "white ear blight" 
or salt damage. 
   To some extent serious floods can be prevented by strengthening dykes and by 
building retention dams in catchment areas. So far as rice cultivation is concerned, 
damage can be mitigated by using varieties which will not germinate easily after 
being submerged in water, e.g.  NorM 16. After the flood water has subsided, 
immediate measures should be taken to save the crop from complete loss. These 
include clearing the fields of coarse debris, beating off mud particles from leaves 
with bamboo sticks while they are still wet, application of fertilizers and  weedine. 
(b)  Socio-economical. The immediate problem facing the Japanese Government 
as a result of over-production is to find storage space for the unconsumed rice. 
By 1969 old rice in storage amounted to 5,567,000 tons. Hence, in 1970 the 
government called for a reduction of 1.5 million tons. This would mean converting 
350,000 hectares of the existing rice fields into ordinary fields or fallowing and other 
forms of land use. At the same time the government had to pay an equivalent of 
226 million U.S. dollars to the farmers as  compensation8). 
   But the core of the problem rests with the present rice policy which on the 
one hand leads to over-production at home, and on the other causing Japanese 
consumers more than they otherwise  should9). Therefore, unless the present 
policy is modified the economic problems involved will remain. 
   However, it is not easy to modify a policy which has been in operation for 
over 25 years, and which will definitely affect the livelihood of millions of 
 farmersm. Co-operation from the farmers must be sought, if wide spread social 
discontent is to be avoided. Here, we have a simple economic activity-rice 
cultivation-creating problems far outweighs the nature of the activity itself in 
importance. In all other Asian countries the major problems facing rice cultiva-
tion are still environmental.  In this respect Japan offers a very interesting 
  6) Ibid. p. 384 table 4.33 Relation between the use of potassium fertilizers and strength 
      of rice stems referred. 
  7) Encyclopedia of Agriculture, 1961, pp. 280-281 
  8)  Nippon, A Charted Survey of Japan,  1970,  p.222 
  9)  Dempster, P. (1969): Japan Advances, p. 71 According toDempster, Japanese rice 
     is 33% higher in price than what is offered at the international market. 
 10) In  1965 Japan had a farm labour force of 10,866,693 persons or  22.51% of the total 
      labour force.
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exception. 
   In 1968 the total vegetable production was 16 million  tons'1). This is 
equivalent o a consumption of 436 gm per capita per day. Recently prices for 
vegetables have been rising rapidly due to a shortage in supply. The Japanese 
government is considering to increase imports of onions from Taiwan and South 
Korea to meet the demand. Hence, there exists an unbalanced situation in 
agricultural production. On the one hand there is a surplus in rice, on the other 
there exists a deficiency in vegetables. 
   A possible solution to this situation is to convert  700,000 hectares of rice fields 
into vegetable and fruit production. This would mean a decrease of 3 million tons 
of rice production, but the out-put for vegetables would have been doubled. 
Assuming the rice consumption rate per capita remains at 100.1 kg per year (1968), 
then the need for 1969 was 10,113,250 tons. But the production for 1969 was 
14,003,000 tons. Therefore, a reduction of 3 million tons will not affect the 
supply.  However, this would mean the government has to pay an equivalent of 
452 million U.S. dollars to the farmers as compensation. It should be pointed out 
that the  execution of this apparently straight forward solution is extremely 
complicated, for it involves a great deal of  socio-economical djustments directly 
or indirectly affected by this change. 
   Granted the above measure could be  taken, Japanese consumers till have to 
pay more for their  rice, if Japan continues to depend on her own home supply. 
Perhaps only history can tell how successful the Japanese government  will be in 
solving this socio-economic problem. 
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